Differential expression of the TMV resistance gene N prevents a hypersensitive response in seeds and during germination.
The dominant tobacco mosaic virus (TMV) resistance gene N confers a hypersensitive response (HR) at the site of TMV infection and protects tobacco against systemic spread of the virus. To study N gene activity in seeds and early seedling development, the avirulence gene of N, the helicase domain (p50) of the TMV replicase, was constitutively expressed in a tobacco genotype without N (nn). Transgenic F1 expressing N and p50 were generated by crossing with an NN genotype. Surprisingly, Nn F1 seeds expressing p50 are viable and germinate. Only about 5 days after sowing, seedlings started to show an HR. This paralleled the upregulation of several pathogenesis-related and HR genes. The timing of the HR is consistent with the upregulation of N gene transcript 4-6 days after sowing. The expression of p50 has a stimulating effect on the N gene transcript level during germination. These results show that tobacco seeds and very young seedlings do not express a functional N gene product.